Although most in terference eflects due to electrons have been widely studied and the diffraction of electrons by solids is quite well understood, some unexpected aspects of known diffraction effects may still cause puzzling patterns and possibly give rise to interpretation difficulties. In this paper we shall discuss two such effects which arose in the electron diffraction associated with second phases in crystals. In both cases the interpretation of the diffraction patterns would have been difficult without a knowledge of direct space as deduced from imaging and sometimes might lead to erroneous conclusions. The correct interpretation on the other hand allows to derive some additional information of interest.
Voidite in diamond.
2.1 OBSERVATIONS. -A remarkable diffraction pattern was observed when studying diamond crystals containing voids : so called "voidite" [1, 2] . Some (Fig. la) . The number of such secondary incident beams is small since only the most strongly excited reflections of the precipitate will give rise to a diamond diffraction pattern. Also the secondary incident beam will be relatively weak since its intensity is related to the size of the precipitate.
The phenomenon described, can be considered as a peculiar form of "double" diffraction, the two crystal parts involved having a différent structure however. It is also related to the diffraction phenomena leading to Moiré patterns. From a number of différent diffraction patterns of the type described, the diffraction pattern of the matter present in the voids could be derived. These results will be published elsewhere. 3 . Double slit diffraction in Nd1-rCexCu04.
3.1 OBSERVATIONS. -Reccntly, électron superconductivity has been discovered in the materials Ln1-xCexCuO4(Ln = Pr, Nd, Sm) [3] . In the course of an electron microscopy study of the superconductor Nd1-xCexCuO4, we noted that often coherently intergrown very thin lamellae of a second phase were present. Figure 4a shows an area containing several such lamellae ; most of these occur isolated, but occasionally they occur in close pairs, as shown in the inset. The high resolution image of one lamella is shown in ligure 4b ; it proves that the "slits" consist of a different material from that of the bulk. Thé composition of the intergrown lamellae is most probably Nd203, but this is not important for the phenomenon to be described here. The diffraction pattern of an area containing a single lamella is shown in the inset of figure 5 3.2 MODEL. 2013 As a model for the description of the diffraction effect due to the double slit, we assume that both slits are infinitely long along the y-direction and a width 2a along the xdirection ; the central lines of the slits are separated by a distance 2D (inset of Fig. 6 ). Only the material within the slits is assumed to be diffracting, the diffraction effect being described by the lattice potential V(r). The lattice potentials within the two slits are the same except for a possible shift. Let be the lattice potential in the first slit. Let us assume that the structure which is the same within the second slit is shifted over R with respect to that present in the first slit. We then have :
i.e. the fourier coefficient te has acquired a phase factor exp(27ri g R). The direct space configuration that produces the diffraction pattern of interest can by represented by V1(r)03A61(r) + V2(r)l&#x3E;2(r). The integration along the y and z directions extends from 2013oo to +00 while the integration along x is limited to the two intervals mentioned above. Calling gx, gy , gz and hx, hy, hz the components of g and h along the directions x, y and z respectively, the amplitude A(ll) can be written as :
The function between square brackets is peaked at hx = gx i.e. at the node positions of the reciprocal lattice of the structure present within the slits i.e. at h = g. After introducing ag = g R, we can formulate the result as :
The diffracted intensity is given by the square of the amplitude. At the nodes (g) of the reciprocal lattice of the structure of the lamellae, a series of retlections (represented schematically in Fig. 6 ) separated by 1/2D and attenuated by the slit function envelope is observed. In the particular case of interest for our observations (Fig. 5) The separation of the weak spots in figure 5 is found to be consistent within the experimental error with the observed separation of the slits in figure 4a.
Conclusions.
Two remarkable electron diffraction effects, both related to the presence of a second phase are described and the underlying kinematical theory necessary for their interpretation has been presentcd. These phenomena illustrate the need to combinc information from direct and reciprocal space in order to be able to interpret diffraction patterns correctly.
